With the aid of Norwegian register data, the paper investigates whether or not the relative unemployment propensity for the low-skilled has increased during the 1990's.
Introduction
The prospect of becoming unemployed plays a major role in the economics of the labour market. In modern theory of wage formation, the threat of unemployment serves as the ultimate disciplinary device that prevents wages from rising indefinitely. However, this threat does not worry all workers to the same extent. First, depending on individual skills, the solidity of the firm, seniority rules etc, some workers have much safer jobs than others. And second, even in case of a job loss, some workers find it much easier to get a new job than others. Consequently, the desired wage-restraint that a given aggregate rate of unemployment imposes may vary a lot between different individuals. But in European labour markets, wages are typically determined collectively; hence, at least to some extent, the 'majority' (e.g. as represented by the median worker) decides the wage for everyone. Therefore, if the threat of unemployment for some reason is raised for an unfortunate minority only (or mostly), this may fail to trigger the usual equilibrium restoring mechanisms in terms of more moderate wage demands. More generally, the equilibrium level of unemployment is likely to depend on the equilibrium distribution of unemployment. The more unemployment tends to be concentrated among a minority of workers, the less downward pressure it exerts on wage setting, and the higher is the aggregate equilibrium rate of unemployment.
A popular explanation for the current European unemployment problem runs like this: For some reason (trade, technology), the market value of individual labour services has become more dispersed. Where wages are allowed to clear the labour market (United States, United Kingdom), this development has produced a parallel increase in wage dispersion. Where relative wages are sticky (most of Europe), qua ntities have had to adjust instead. In short, while the low-skilled have been forced to accept lower real wages in the United States, they have been pushed out of the labour market (with generous unemployment benefits) in most of Europe (OECD, 1994; Krugman, 1994) . But because the resulting higher level of unemployment is (almost) inconsequential for the employment prospects of the median worker, the effect on the aggregate wage setting behaviour is modest. At the other end of the productivity distribution, jobs are safer than ever (Røed, 1998) .
A corollary of this theory is that the rising level of unemployment should primarily be allocated to the low-skilled, and that this trend should be stronger in cont inental Europe than in the United States and the United Kingdom. However, attempts to confront these predictions with data are discouraging. There is no unequivocal pattern of rising relative unemployment rates for persons with low education in European countries (Nickell and Bell, 1995; 1996; Jackman et al, 1997; Manacorda and Petrongolo, 1999) . And among the few countries in which such a tendency can be spotted are the United States and the United Kingdom. Is that the end of the story? Not necessarily. There are at least two reasons for being cautious about using ratios of une mployment rates for various groups to assess the skill-biased labour demand hypothesis.
First, such ratios may conceal important differences with respect to the pattern of unemployment incidence and unemployment duration. While high relative unemplo yment rates for persons with low education appear to be a pure incidence phenomenon in the United States, it is a combined incidence-and duration phenomenon in cont inental Europe (see. e.g. Cohen et. al., 1997) . Second, educational attainment may not be the appropriate distinguishing feature of the technological "winners" and "losers" in the labour market. In fact, the theory itself is primarily rooted in the observation that wage dispersion has increased dramatically in the United States, where relative wages are deemed highly flexible. The theory is rather vague with respect to the source of the presumed rise in market value dispersion. And a closer look at the US developments reveals that only a relatively small fraction of the increased wage inequality is attributable to educational attainment (Katz and Murphy, 1992, pp. 43-45; Gottschalk, 1997, pp. 31-33) . One could therefore hypothesise that the problem lies more in the wage-and productivity distributions conditioned on education than in the between-educational-group distribution. But since individual productivity is rarely observed, this hypothesis is not easily tested.
The purpose of this paper is to evaluate relative unemployment risks, using a supplementary measure of low skills that condition on educational attainment and work experience. The underlying assumption is that employment prospects not only depend on education and work experience, but also on a person's innate abilities relative to all others with exactly the same formal qualifications. In order to highlight the difference between our measure and more standard education-based skill measures, we apply the term low (conditional) ability rather than low skills. The paper takes advantage of a unique micro data set containing the Norwegian adult population in 1993 and a complete monthly record of their unemployment spells during the period from January 1989 to December 1997, together with an account of their previous yearly earnings, based on pension point accumulation. The records also contain information about individual characteristics, such as gender, age, nationality, family status and educational attainment (see Røed and Zhang, 1999, for details) . The next section describes how we identify low conditional ability in terms of individual earnings capacity. Section 3 presents the econometric analysis and section 4 concludes.
Using Conditional Earnings Capacity to Identify Innate Ability
The 'low-ability' workers are identified with the aid of previous income, conditioned on educational attainment and work experience. There are two important assumptions that must be fulfilled for this to be a fruitful approach. The first is that individual wages, conditioned on education and work-experience, are positively correlated to individual ability; otherwise, we cannot use them to identify the group of interest.
Although individual earnings obviously are explained by other factors than individual ability as well (such as total working time, the market power of the firm, the power of the local trade union, and the non-pecuniary utility derived from the job), it seems likely that ability does have a role to play. The second assumption is that the same individual wages do not fully reflect variations in individual abilities; otherwise, there would be no reason to expect that employment prospects depend on innate ability at all. With a wage system very much focused on formal qualifications, this assumption is almost certain to be fulfilled.
Our analysis is limited to prime aged men (in their forties) that have been fully employed for at least a whole year just prior to the period in which unemployment exposure is investigated. This implies that we do not focus on particularly disadvantaged workers, but rather on one of the core groups in the labour force. Previous full-time employment is a necessary condition for identification of individual wages, since we do not observe working hours directly. We identify the group of full time employed in a given year with the aid of two criteria; i) they were not registered as unemployed at any time that year, and ii) they had an income above a given threshold, which is determined as the lowest regular full-time yearly income for an adult). The required amount is adjusted each year according to the aggregate rate of wage growth, and it corresponds roughly to 20,000 Euro in 1999. Unfortunately, this implies that highwage part time workers may erroneously be considered low-wage full time workers. This is the main reason why we focus on prime aged men. Part time work is rare among prime aged men in Norway. According to the Labour Force Sample Surveys (Statistics Norway, various issues), only 1.8-2.9 per cent of the prime aged employed men worked less than 30 hours a week during the 1990's, compared to 31.6-36.7 per cent of the prime aged women.
The low-ability measure is constructed as follows:. We first divide the population of fully employed workers in year y (N y ) into 210 groups, such that the members in each group have the same educational attainment (10 categories) and the same number of years of work experience (21 categories). We then attribute to each person a set of indicator variables, D k , k=1,2,3,4, describing the position in the within-group (year y) wage distribution. These indicator variables, together with work-experience, educational attainment, and a number of other characteristics, are then used as explanatory variables in models constructed to explain unemployment exposure in a subsequent period. We consider the workers in the lowest decile in the education-and experience-specific wage distribution to constitute the low-ability group ( k=4). A ccording to this measure, the fraction of low-ability workers is (as a matter of definition) the same in all formal qualifications groups, i.e. 10 per cent. Due to a censoring problem associated with high incomes, the high ability group (k=1) contains 40 per cent of the population, i.e. the four deciles at the top of the conditional wage distrib ution. The rest of the workers are divided into two equally sized groups (k=2 for persons in the 35-60 percentiles and k=3 for persons in the 10-35 percentiles).
Econometric Analysis
The purpose of the econometric analysis in this section is to evaluate how the lowability measure explained in the previous section affects individual unemployment exposure, and to investigate whether or not the importance of individual productivity has changed over time. The results based on our own conditional low-ability measure are compared with results based on a more standard education based low-skill measure. Since the main purpose of our analysis is to detect changes over time in the rela-tionship between individual ability and unemployment exposure, we divide the population into seven (partly overlapping) cohorts. The members of each cohort start out in their respective base year y as fully employed; i.e. the econometric analysis is cond itioned on employment being the initial state. Their subsequent unemployment status by the end of each calendar month is then recorded for the next two years. Hence, we have seven data sets, each consisting of 24 observations for each individual. Table 1 provides some descriptive statistics. The first thing to note is that the survey populations constitute a relatively constant fraction (70-72 per cent) of the total male population in the relevant age group, suggesting that the composition of the risk population does not vary much over the observation period. There is a steady decline in the fraction of persons with only compulsory schooling, and also a decline in the fraction of immigrants, but these developments mirror demographic trends in Norway. The populations covered by our analysis have very low unemployment propensities. The average monthly inflow rate to unemployment is typically less than a third of a per cent, and conditional on entering unemployment, the expected completed spell duration is 4-5 months. As much as 94-96 per cent of the workers experience no unemployment at all during the two-year period. The coefficients of variation indicate, in line with findings in Røed and Zhang (1999) , that unemployment exposure did become more unequally distributed during the 1990's. is based on our own ability measure, i.e. it is the ratio between the unemployment rate for persons in the lowest education-and experience specific wage distribution (k=4) and for persons in the middle (k=2). While the 'standard' measure displays a substantial seasonal variation, but no trend; the earnings-based relative unemployment rate displays a marked upwards trend over the survey period. The ratio between the unem-ployment rates for low-and medium incomes rose from around 1.5 in the first cohort to around 2.3 in the last cohort. Differences in individuals' total unemployment exposure can be decomposed into i) differences in the probability of becoming unemployed and ii) differences in the ability to get out of unemployment, once there. Given that the employer usually has more information about the personal skills of incumbents than he has about new job seekers, firing decisions may be more governed by the employers' assessments of individual wage costs and productivity than hiring decisions. In that case, one should expect individual ability to affect the incidence of unemployment more than it affects the persistence of unemployment. On the other hand, heavy restrictions on firing (e.g.
in the form of seniority rules) imply that the employer may be freer to take productiv-ity considerations into account in the hiring process than in the firing process. In order to be able to disentangle incidence-and persistence effects, we estimate dynamic binary response models that allow for first order state dependence, and unobserved per- 
where c y and λ y are the constant term and the state dependence parameter for a refe rence group (characterised by medium education and medium ability (k=2)), and δ ky and γ ky are the state-specific effects associated with the position in the lagged within group wage distribution. When these are normalised such that 22 0 yy δγ == , the remaining parameters are all identified. The vector x iy contains the explanatory variables (nine education dummies, one immigrant dummy, one marital status dummy, five regional dummies, and a second order polynomial in years of work experience) and u yt is the aggregate monthly rate of unemployment for adult men. In order to avoid an unmanageably large number of coefficients to estimate, all these variables (including the education-based skill-measures) are restricted to have the same coefficient irrespective of the state in the previous month.
We now turn to the unobserved part of unemployment propensity. Assume that
implying that there is a constant person-specific effect iy α (unobserved heterogeneity) in addition month-specific 'error' terms iyt ε . Throughout the analysis, the latter are assumed independent drawings from a logistic density distribution. In the main part of the analysis, we also assume that the person-specific elements (α iy ) are drawings from a given probability distribution. 
The fraction of total variance explained by unobserved heterogeneity is given as 
We estimate the model, for each of the seven cohorts, with a Maximum Likelihood procedure, based on a Gauss-Hermite quadrature approximation to the integral in (3) 1 .
The main results, regarding the variables of interest, are given in table 2 (complete results are available on request). Comparison of logit estimates across periods with different macroeconomic environments may be problematic, as the marginal effects vary with event probabilities. But most of the parameters are remarkably stable. They reveal, unsurprisingly, that the unemployment propensity is lower the higher is the educational attainment and the higher is the innate ability. They also reveal that the roles of state dependence and unobserved heterogeneity were virtually unchanged during the 1990's. Roughly 80 per cent of variance in unexplained unemployment exposure is attributed to unobserved heterogeneity. The only parameters subject to substantial changes over time are the two low ability parameters δ 4y and γ 4y . The estimates suggest that these parameters have trended upwards (in tandem) during the 1990's. But, as the logit coefficients do not have any simple interpretation (e.g. in terms of marginal effects or ela sticities) we take a closer look at the roles played by our skill-and ability measures in terms of predicted unemployment probabilities and relative probabilities for some 'typical' workers. In order to focus on the ability measures and avoid compositional 'noise', we fix all other individual characteristics at their mean level in 1989, and concentrate exclusively on variations in educational attainment and position in the conditional income distribution. 1990 1991 1992 1993 1994 1995 .025 .05
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Figure 2. Estimated unemployment probabilities for a "mean" person according to ability (with 95 per cent confidence intervals).
Note: Apart from skills/abilities, explanatory variables were set to their mean values in 1989, except labour market variables, which were set to their respective period averages. Figure 3 reports the estimated ratios of low-to medium skill unemployment rates according to the two alternative skill-measures 2 . According to the 'standard' education based low-skill measure displayed in the lower panel, no significant changes occurred in relative unemployment propensities. There was (perhaps) a slight fall in the relative unemployment propensity of the low-skilled during the slump, but it then returned to the initial level. No significant changes can be identified. The conditional ability measure in the upper panel of Figure 3 tells a different story. Relative to medium ability workers, the unemployment propensity for the low ability workers has increased almost continuously during the 1990's. The point estimates suggest that the ratio of low-to medium ability unemployment propensity has increased from around 1.5 for the 1989 cohort to 2.25 for the 1995 cohort, roughly in line with the observed relative unemployment rates (see Figure 1) . The changes are statistically significant at conventional levels. The estimates reported in Table 2 suggest that this development is driven by higher relative unemployment incidence, as well as higher relative unemployment persistence. The incidence-and persistence coefficients associated with low ability (k=4) are very similar (and significantly different at the five per cent level only for the 1992 cohort). This result is mirrored in the state-specific relative unemployment propensities depicted in Figure 4 . It is well known that the identification of incidence-and persistence effects may depend rather heavily on the distributional assumptions embedded in the random effects model. Hence, in order to assess the robustness by which incidence-and persistence effects are disentangled, we also estimated the model without distributional assumptions about unobserved heterogeneity, with the aid of conditional (fixed effect) logit-model (McFadden, 1974) . This model uses iyiyt t dd = ∑ as a sufficient statistic, allowing all time-invariant factors, including iτ α , to be conditioned out of the likeli- 
where s iyt is equal to zero or one and S iy is the set of all possible combinations such B of workers with a lower secondary education, group C of workers with upper secondary education (general subjects) and group D of workers with higher education than that. Given that the previous estimates did not reveal substantial differences between the low ability effects associated with incidence and persistence, we restricted these coefficients to be equal, i.e. 44 ,,,,
SS
yy SABCD δγ == . Figure 6 reports the estimated unemployment probabilities for low (k=4) relative to medium ability ( k=2)
'mean' workers for the four different educational groups. There are two important points to note. The first is that the effect associated with being a low ability worker according to our incomes based measure is larger the higher is the formal education.
A possible interpretation of this result is that the dispersion of individual productivities is higher at higher educational levels, hence wage compression has more detrimental effects on employment prospects for the least productive. The second point to note is that the relative unemployment rates for low ability workers seems to have trended upwards within all educational groups. Hence, the forces that drive the gradual deterioration of employment prospects for low ability workers are more or less the same in all formal skill groups. 
Concluding Remarks
The paper uses two alternative notions of 'low skills' or 'low ability' in order to account for changes in unemployment propensity for prime aged men in Norway during the 1990's; i) low education, and ii) low previous earnings, conditioned on education and work experience. According to the education based measure, we find that unemployment has not developed disproportionately for the low-skilled. The ratios of education specific unemployment propensities have not changed significantly. According to the earnings based ability measure, there has been a steady and significant deterioration of employment prospects for the low-skilled. The ratio of low-to medium ability unemployment propensity has risen from around 1.50 to 2.25. The rise is attributed to higher relative unemployment incidence as well as higher relative unemployment persistence. It has affected low ability workers within all formal (education based) skill groups. The results suggest that if skill biased technical change, combined with rigid relative wages, is a part of the current European unemployment problem, the crucial factor is the within-educational-group relationship between the individual productivity level and the individual wage level.
